Adenosine response of the rat kidney after saline loading, sodium restriction and hemorrhagia.
Experiments were performed on three groups of rats. The first group consisted of sodium loaded (SL) rats (high sodium diet, 10 meq Na/day, the second group consisted of sodium restricted (SR) rats (low sodium diet, 0.7 meq Na/day) and the third group consisted of hemorrhagic rats (HR), which were bled with 1-1,5% of the body weight. Blood pressure, glomerular filtration rate (GFR) and sodium excretion were measured. In some animals renal blood flow (RBF) was recorded with an electromagnetic flow meter. Adenosine was injected or infused into the thoracic aorta. Bolus injection of 10 nmoles adenosine resulted in a rapid and marked decrease of RBF (40%) in SR rats whereas in SL rats only a very small decrease of RBF (2%) was observed. Continuous infusion of adenosine (10(-7) moles/min) decreased GFR by 54% in SR rats and by 33% in HR rats, whereas GFR in SL rats did not change significantly. 5'-AMP decreased GFR in SR rats by 18% and in HR rats by 32%. Adenosine and 5'-AMP caused a slight fall in the systemic blood pressure, but this decrease could not account for the decrease of GFR. The sensitivity of kidney vasculature to adenosine parallelled high plasma renin activity (162 ng ang/ml-h in SR and 76 ng ang/ml-h in HR), elevated renal vascular resistance and low GFR. Simultaneous infusion of angiotensin (Hypertensin), 250 ng/min, in SL rats resulted in an increase of sensivity to adenosine infusion: GFR decreased by 21%. Our experiments demonstrated that a marked renal vasoconstriction caused by adenosine only occurs in rats in which renin-angiotensin system was stimulated.